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The mean-to-mid ratio is the same for both currents and potentials, at equidistant points along any uniform artificial or real line, no matter what the terminal conditions may be. currents, the potential at any point is directly proportional to the sinh of the position angle 5, of the point; that is, for midpoint point 2 ( Fig. 1) E2=A sinh'52 = D volts Z (5) where 52 is the position angle in complex hyperbolic radians, or hyps. Z for the particular point, line, frequency and terminal conditions. A is constant of potential for the line. Then for point 1., the position angle will be (52-0) and that for point 3, will be (52 + 0). Hence the potential of point 1 is E= A sinh (52-0) volts L (6) and of 'point (3) E3= A sinh (52 + 0) volts Z (7) The arithmetical mean M of E1 and E3 (using complex quantities) is
In a similar manner, the current strength at each and every point of a line is known to be proportional to the' cosine of its hyperbolic position angle. Hence (14) which is the same result as for potentials, according to (9). Hence any distribution proportional either to the sine or to the cosine of position angles of points along the line, must have a constant mean-tomid ratio MID. The sines of position angles give rise to a "hyperbolic- figure is represented the corresponding conjugate smooth line, of uniformly distributed conductor resistance and dielectric leakance. If the length of the whole line is taken as 500 km., the linear conductor resistance will be 5.051 ohms per km. and the linear dielectric leakance 2.449 X 10-6 mho per km. This conjugate smooth line is also energised at the upper end with 100 volts and has its lower end' grounded through 750 ohms. As is shown on the diagram, the su&cessive position angles at the junctions 0, 1, 2, 3, 4 and 5, are 0.57941, 0.93114, 1.28288, 1.63462, 1.98636, and 2.33810 hyps. The potentials at the junctions and at corresponding points on the smooth line are as the sinhs of these angles; while the line currents are as the coshs. On the right hand of the figure are five meanto-mid ratios of potential and also five of current. They all give 1.0625, which is cosh 0, or the cosine of the section angle 0.35174. A set of five mean-to-mid ratios of electric power at junctions is added. These give the value 1.2578, which is cosh 20 or cosh 0.70348. It is known that -the power at any point on a continuous-current line is proportional to the sine of twice its position angle,4 and therefore falls within the mean-to-mid ratio theorem. In the alternating-current case, however, only the size of the vector power follows the size of the doubled position angle, which leads to less simple relations that need not be followed here.
As an easy alternating-current example, we may take the case of a real or artificial line, having uniform sections, each subtending an angle of Numerous applications of the theorem to alternating-current cases may be developed in known potential and current distributions, scattered through the literature of a.c. lines. The theorem itself was noticed and pointed out -by the writer some years ago, under certain very restricted conditions ;5 but it has only been recently found that those limitations were unnecessary, thus greatly extending the application of the theorem.
The theorem also applies to all Tables of hyperbolic sine During the past winter a series of measurements has been made on the transmission of radio signals from Rocky Point, Long Island, U. S. A., to London, England. The measurements were made in connection with the transatlantic radio telephone tests carried out by the American Telephone and Telegraph Company and the Radio Corporation of America in cooperation. The tests were started about January 1, 1923 and are being continued into the summer.
At Rocky Point a high power vacuum tube transmitter puts 200 to 300 amperes of 57000 cycle alternating current into one of the large antennae. The resulting continuous wave radiation has a wave-length of about 5250 meters. In London a measuring set' has been instaHled which is capable of evaluating the absolute root mean square value of the electric field of the radiation received from Rocky Point.
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